Calpains are activated by light but their inhibition has no neuroprotective effect against light-damage.
Calpain had been shown to be highly activated at one day after exposure to the damaging light (Perche et al. (2007)Caspase-dependent apoptosis in light-induced retinal degeneration. Invest Ophthalmol Vis Sci 48:2753-2759.), suggesting that they might play a critical role in photoreceptor apoptosis induced by light. Therefore in the present study we investigate the role of calpain in light-induced photoreceptor cell death. In a first set of experiments, untreated albino Wistar rats were sacrificed at 0, 2, 4, 6, 12, 24 h of light exposure and at one day after the light was turned off (D1) to measure retinal calpain activity and to study calpain expression. In a second set of experiments, after control electroretinograms (ERGs), rats were uninjected or injected intravitreally with DMSO or the calpain inhibitor Mu-Phe-hPhe-FMK, before being exposed to the damaging light for 24 h. ERGs were then recorded at one day (D1) and fifteen days (D15) after the end of light exposure. Rats were sacrificed at D1 for apoptotic cell detection or D15 for histological analysis (ONL thickness). Calpain activity and expression significantly increased in Untreated retinas, from 0 h to D1. DMSO has no effect on calpain activity. Mu-Phe-hPhe-FMK significantly inhibited retinal calpain activity by 85% at 2 h of light exposure and still 48% at D1. However, Mu-Phe-hPhe-FMK has no effect on light-induced retinal degeneration as evidence by equivalent loss of function, equivalent loss of photoreceptor cells and an equivalent number of apoptotic cells in Mu-Phe-hPhe-FMK and DMSO retinas. Therefore, calpains are up-regulated by light stress but they do not have a pivotal role in photoreceptor apoptosis.